Retinopathy of prematurity (ROP) is attracting renewed interest from ophthal mologists and neonatologists because of the improved survival of very low birth weight premature infants, some of whom develop blinding disease. Ophthal mologists may find increasing pressure from paediatric colleagues to provide a screening service for babies at risk. The results of the last twenty-two months of a continuing programme at this hospital demonstrate the benefits of active screening, but indicate some of the potential problems for ophthalmologists who are likely to become involved in this work now and in the future.
Following exacting clinical research by Patz' and by Kinsey2 and others, and laboratory experiments by Ashton' in the mid 1950s, the general feeling was that retinopathy of pre maturity (ROP) was an entirely preventable disease. The role of oxygen in its pathogenesis and the value of oxygen restriction as a pre ventative measure became firmly entrenched in contemporary thought, provoking state ments such as: "Retrolental fibroplasia (sic) can be either completely or almost completely eliminated by administering oxygen only at times of clinical need and then for as brief periods as possible and at concentrations less than 40 per cent". 4 The adoption of such restrictions was asso ciated with a decrease in the occurrence of the disease' reinforcing such claims, although it has been suggested that the dogma of oxygen restriction as a method of ROP prevention, inadvertently caused an increase in perinatal mortality rate, as demonstrated by Cross in 1973. h Thirteen years ago it was suggested that ROP was once again occurring more fre quently7 and, increasingly, ophthalmologists and neonatologists have come to realise that the problem is far from vanquished. By the time pathological retinal changes are evident to the neonatologist performing external examination of the eye and direct ophthalmo scopy, the disease is usually very advanced. This indicates that there is a need for examin ation by ophthalmologists experience , d in the techniques of indirect ophthalmoscopy and scleral depression, who are more likely to be able to detect the disease at an early stage, There are a number of potential benefits to be gained by screening for and detecting at the earliest stage the peripheral retinal changes of ROP With the recent upsurge in the occur rence of the disease comes the realisation that more needs to be learned about its epidemi ology and natural history if we are to find an effective treatment. Early detection of ROP allows the physician to inform the parents of the presence of the disease, keep them updated on its progress, and can prepare them for the disc,ll ssion of treatment modalities if it becomes necessary to consider such options.
Recently, a randomised trial of cryotherapy for severe neovascular ROP has demon strated the improved outcome in eyes which are treated compared with eyes which receive no treatment. This adds to the pressure on ophthalmologists to provide screening ser vices to detect the disease as soon as possible and to treat it when threshold changes are reached.
The best way of detecting ROP at the earliest possible stage is actively to screen all neonates 'at risk'. For the last twenty-two months, from March 1986 to December 1987 inclusive, all babies admitted to the Neonatal Intensive Care Unit at King's College Hos pital who were thought to be at risk of developing ROP have been screened, and this paper presents our findings so far, with a dis cussion of some of the problems of conducting such a screening programme, and some recommendations about the timing of examinations.
Patients and Method
The Neonatal Intensive Care Unit (NICU) at King's College Hospital comprises 20 cots, of which seven are designated for intensive care, with a turnover of approximately four hun dred babies annually. About one-quarter of these babies weighed less than 1500 grammes, and most referrals from outside the district are those of preterm babies who require ventila tion and specialist treatment of life threaten ing perinatal problems. All preterm babies who receive postnatal oxygen treatment have their arterial oxygen tensions monitored-if possible continuously, using indwelling arterial transducers-otherwise by continu ous recording of transcutaneous p02 and intermittent blood gas analysis, or a combina tion of these three techniques. All preterm infants weighing less than 1500 grammes at birth who are exposed to high oxygen tensions on a ventilator are given systemic vitamin E in a dose of lOmg/kg body weight daily.
The neonatologist referred all babies thought to be at risk of ROP and who were considered fit enough to be examined. The criteria for screening were:
(1) Very low birth weight « 1500 grams) (2) Postnatal exposure to oxygen, especi ally in preterm babies «37 weeks at birth) (3) Severe intercurrent illness such as intraventricular haemorrhage, severe infections, etc. Often babies were referred who satisfied all three of the above criteria.
All the babies were seen as soon as possible after referral. A regular weekly ward round was instituted to allow examination of all new referrals and follow-up examinations of those previously assessed.
The pupils were dilated with Gutt. Cyclo pentolate 0.5% 30 and 60 minutes . beforehand. This produced adequate mydriasis and Gutt. Phenylephrine 2.5% was not used. Examinations were performed by one of us (K.P.S.) using an indirect ophthalmoscope, 28 Diopter hand lens and scleral depressor. A lid speculum did not sig nificantly improve the peripheral retinal view, which was found to be adequate if the lids were manually parted, and seemed to lead to less reflex blepharospasm and better toler ance of the scleral depressor. Whenever the globe was directly manipulated with the depressor, the conjunctival sac was anaes thetised with a drop of Gutt. Benoxinate 0.4%.
If ophthalmoscopy revealed clear ocular media with a normal fully vascularised retina no further follow-up occurred. If the retinal view was indistinct or the retina incompletely vascularised, re-examinations were per formed every two weeks, and if signs of ROP were seen, the child was examined weekly until resolution occurred, or treatment was thought necessary, after which follow-up was performed as often as the clinical situation dictated. All babies who developed signs of ROP are being followed-up in the clinic.
Results
In the 22 months from March 1986 to December 1987, 169 neonates were thought to be at risk of ROP and referred for screening.
During that period 28 babies (16. 6 per cent) developed signs of ROP and 141 (83.4 per cent) had no abnormal retinal signs. Tables I and II show a breakdown of those patients with and without ROP according to birthweight and gestational age at birth. Of all the babies who developed ROP, the majority (18 babies, 64. 3 per cent) developed only stage 1 disease (demarcation line only) as the worst sign. Seventeen had bilateral stage 1 disease, and one baby had a demarcation line in one eye, but no signs of ROP in the fellow eye.
All the eyes with stage I ROP spon taneously regressed and developed mor phologically normal retinal vascularisation. PalmerH recommends that eventual mor phological appearance of the retina be used to indicate outcome, because the accurate assessment of vision is extremely difficult in these infants, and the vision of a premature baby can be subnormal for neurological reasons.
Three babies developed bilateral stage 2 disease (ridge) and all three spontaneously resolved, leaving a morphologically normal retina. Seven babies progressed to stage 3 disease (neovascular ridge with extra retinal new vessel proliferation). Table III indicates the severity of the disease, whether cryotherapy was performed and the morphological outcome.
One baby (No. 5) had a birthweight of over one kilogram, the others were all well below this, and all the babies had a gestational age at birth of 28 weeks or less. Six babies were first examined at a postmenstrual age of 32 weeks or less, and ROP was first detected between 33 and 35 weeks postmenstrual age. Due to severe illness, patient two was unfit for exam ination until 35 weeks postmenstrual age by which time stage one ROP was already pres ent, although it was a further three weeks before neovascular changes were seen. Patient six was not fit enough for follow-up retinal examination until 34 weeks postmenstrual age, at which time neovascular ROP was detected.
Patient two did not receive retinal cryotherapy because only one eye had signs of early stage 3 ROP, which we do not consider an indication for intervention, and patient four though developing an area of severe neo vascular change in one eye, did not have cryotherapy as he was too ill safely to undergo treatment. Fortunately, both children devel oped normal retinal vascularisation.
The most disappointing outcome occurred in patient six, where illness delayed the diag nosis of ROP and despite prompt treatment, one eye developed traction retinal detach ment and the fellow eye developed severe peripheral scarring, albeit with a flat posterior We are indebted to Mrs E Cobb and Miss J Moore for secretarial assistance.
